Mechanisms for high altitude adaption have arisen widespread interest to evolution biologists. Several genome wide studies have been carried out for endemic vertebrates in Tibet, including mammals, birds and amphibians. However, little information was known about the adaptive evolution of highland fishes. Glyptosternon maculatum (G. maculatum, Regan, 1905) , also known as Regan or barkley, is a fish endemic to the Tibetan plateau, which belongs to Sisoridae family, Siluriformes (catfishes) order. This species live within an elevation ranging from roughly 2800 m to 4200 m. Hence, a highquality reference genome of G. maculatum provides an opportunity to address high altitude adaption mechanisms of fishes.
Findings
To get a high-quality reference genome of G. maculatum, we combined PacBio singlemolecule real-time sequencing, Illumina paired-end sequencing, 10X Genomics linkedreads and BioNano optical map techniques. In total, 603.99 Gb sequencing data were generated. The assembled genome was about 662.34 Mb with scaffold and contig N50 sizes of 20.90 Mb and 993.67 kb, respectively, which captured 83% complete and 3.9% partial vertebrate Benchmarking Universal Single-copy orthologs (BUSCO). Repetitive elements account for 35.88% of the genome, and 22,066 protein-coding genes were predicted from the genome, of which 91.7% have been functionally annotated.
Conclusions
We provide the first comprehensive de novo genome of the G. maculatum. This genetic resource is fundamental for investigating the origin of the G.maculatum and will improve our understanding of high altitude adaption of fishes. The assembled genome can also be used as reference for future population genetic studies of G. maculatum.
How many iterations of Quiver and Pilon were performed? Current recommendations are to use Quiver to correct SNPs and indels in PacBio assemblies, then to use Pilon to only correct indels since short Illumina reads may be misaligned in repetitive regions.
Reply: The reviewer's question is quite important. We have performed one round of Quiver and Pilon correction using pacbio and NGS data, respectively. In Pilon correction process, because we have observed effects of indel correction using Pilon in our previous analysis (below figure); therefore both snp and indel were corrected in our analysis.
Please state whether the Illumina reads that were mapped with BWA were from the reference individual or another individual. Reply: Thanks for the reminding. We used Illumina sequencing reads from the reference individual. We stated the detail in our revised manuscript.
Please provide discussion as to why some Trinity contigs only aligned at low coverages (75-85%). Reply: Thanks for reviewer's suggestion. We have searched our mRNA sequencing reads to NT database and found that the top 5 hits ware all from the closely related fish species, such as Ictalurus punctatus and Zebrafish. Therefore, the probability for external contamination was ruled out (SI Table 7 ). We attribute the low coverage of some trinity contig to two fold reasons: 1) the potential chimeric transcript genereated during the transcriptome assembly using trinity, especially for genes with various alternative splicing models; 2) the fragments of genomic contig sequences was also one reason for the low coverage alignment of some assembled transcripts. We have discussed the reason for the low coverage in our manuscript and the revision were highlighted by red.
There is confusion in the text when describing Figure 1b and Figure 1c . See first paragraph of Background information, First line of Sample collection and sequencing. Please clarify. Also, can the map be magnified to better locate the location of the reference sample? Reply: Thanks for the reviewer's suggestion. Figure 1a and 1b described the G. maculatum and Figure 1c described the location of the sample collection. We have magnified the map in Figure 1c to Tibet-plateau according to the reviewer's suggestion.
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On Line 13 under Conclusion: "Glyptosternoids". Reply: Thanks for reviewer's correction. The revision were highlighted by red in the manuscript.
Reviewer #2: This is a purely descriptive paper reporting the sequencing and genome annotation of Glyptosternon maculatum, an endemic catfish species from the Tibet plateau. This is a straightforward paper and a valuable resource, which deserves publication after minor revision.
-Was the fish individual sequenced a male or a female? Any hint of sex chromosomes in this species? Reply: The fish individual used in this work was a female, and we have added the information in the manuscript. The sex determination and chromosome for the species were not identified so far, and no heterotropic chromosome was observed from the previous karyotype analysis (Wu Yunfei, Kang Bin, Men Qiang, et al. Chromosome diversity of tibetan fishes. Zoological Research, 1999, 20(4):258-264.) .
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The contig assembly of the G. maculatum genome was carried out using the 142 FALCON assembler [11], followed by two rounds of polishing with Quiver [12] . FALCON 143 implements a hierarchical assembly process, which include these steps: 1) subread error 144 correction through aligning all reads to each other using daligner [13] , the overlap data 145
were then processed to generate error-corrected consensus reads; After error correction, 146
we got 28 Gb (35x coverage) of error-corrected reads; 2) second round of overlap 147 detection using error-corrected reads; 3) construction of a directed string graph from 148 overlap data; 4) resolving contig path from the string graph. After FALCON assembly, the (Table 2) . 157
To evaluate the accuracy of the genome at single base level, we mapped short (Table S2) showing that the alignment coverage of expressed sequences ranged from 75 to 99% in 173 the genome assembly. To answer the question why some contig has a low coverage (85%) 174 on genome sequence alignment. We first searched mRNA sequencing reads to NT 175 database and found that the top 5 hits ware all from the closely related fish species, such 176   1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64 as Ictalurus punctatus and Danio rerio (SI Table 7 ). Therefore, the probability for external 177 contamination was ruled out. We therefore attributed the low coverage of some trinity 178 contig to two fold reasons: 1) the potential chimeric transcript genereated during the 179 transcriptome assembly using trinity, especially for genes with various alternative splices; 180
2) the fragments of genomic contig sequences was also one reason for the low coverage 181 alignment of some assembled transcripts. 182
Annotation of repetitive sequences in G. maculatum genome
183
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PASA-H-set gene models. Gene models generated from all the methods were integrated 218 by EvidenceModeler (EVM) [40] . Weights for each type of evidence were set as follows: 219 PASA-T-set > Homology-set > Cufflinks set > Augustus > GeneID = SNAP = 220 GlimmerHMM = GeneScan. The gene models were further updated by PASA2 to 221 generate UTRs, alternative splicing variation information. In total, we haveidentified 222 22,066 protein coding genes with a mean of 8.5 exons per gene (Table 3 ). The lengths of 223 genes, coding sequence (CDS), introns, and exons in G. maculatumwere were 224 comparable to those of close-related genomes (Table S4 and Figure S3 ). In addition, we 225 predicted non-coding RNA genes inthe G. maculatum genome. The rRNA fragments were 226 predicted by searching against Human rRNA database using BLAST with an E-value of 227 1E-10. The tRNA genes were identified by tRNAscan-SE (RRID:SCR_010835) software 228 [41] . The miRNA and snRNA genes were predicted by INFERNAL (RRID:SCR_011809) 229
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Functional annotation of protein-coding genes

Conclusion
274
We have constructed a de novo assembly of the G. maculatum genome and describe its 275 genetic attributes. To our knowledge, this is the first de novo genome for Glyptosternoids 276 group fishes. The G. maculatum genome will support investigations concerning the origin 277 and evolutionary history of Glyptosternoid. This resource was also important for the future 278 conservation of this endangered plateau species. In addition, the G. maculatum genome 279 laid a solid foundation to investigate molecular mechanism of high altitude adaption of 280 fishes and the speciation process during the rising of Tibetan plateau. 281
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